Introduction
Climate change is conceived as a long-term change in the average weather of a particular location [1] . According to United Nations Framework Convention on Climate Change (article 1 [1] ), climate change refers to change of climate that is attributed directly or indirectly to a clearly evident human activity, and which could be measured as well [2] .
Despite awareness, there is a lot of antipathy as well as procrastination towards formulating policies to reign in climate change. Countries like US and UK are evading the issue of tackling climate change through reduced carbon emissions. Europe, while reiterating its commitment to reduce its carbon emissions significantly, continues to encourage emissions, by indulging in import of carbon intensive goods from overseas [3] .
Extreme Weather Events
Global warming is increasing the rates of the earth's hydrological cycle, and as a result of which we are witnessing extreme weather events such as more intense, frequent, and lengthy periods of droughts, more news of cloud bursts, and heavy precipitation events, as well as the resultant flooding [4] . In recent times, we have seen large-scale flooding in Pakistan; landslides in China; heat, drought, and wildfires in Russia; and record floods and heat waves, hurricanes in the US, that have left deaths, destruction, and displacement, in their aftermath [5] . These disasters have been strongly related to global warming [6] .
Climate change and health frameworks have recently started discussing about the psychological and mental health implications of climate change [7, 8] . Disasters like tsunami and hurricane Katrina have brought mental health issues into the limelight [9] . The consequences of climate change can affect nearly every aspect of human life, including physical and mental health [10] , in the form of maladaptive responses, such as trauma, chronic stress, anxiety or depressive disorders, comorbidity with existing psychopathology or medical illness, acting out, or other dysregulated defenses [11] .
Direct Impacts of Extreme Weather Events
Climate change related extreme weather events may directly affect the spread and intensity of mental health problems in the affected communities and increase the responsibility of 2 ISRN Public Health mental health institutions and systems. In the wake of climate related events, the social, economic, and environmental determinants of mental health, in vulnerable and affected communities, also get disrupted [12] .
With the rising global temperatures, which is a climate related phenomenon, people with mental illness are at increased risk of heat-related deaths [13] . When heat waves happen, the populations may suffer heat strokes which may lead to delirium and neuropsychiatric syndromes with symptoms such as altered consciousness, agitation, restlessness, unconsciousness, and even death [14] . Moreover, it has been observed that persons with mental illness have greater vulnerability to a heat stroke [15] . Experimental and correlational research has shown that that there is a causal relationship between heat and violence and that rising global temperatures may be followed by an increase in incidents of violent aggression [16] , as may be seen in increasing rates of assault, rape, robbery, burglary, and larceny due to more people getting outside their homes as a result of higher temperatures [17] . It may also be due to the fact that more stress hormones are released into the blood due to excessive exposure to heat [18] .
"There's every reason to expect that climate change might increase people's tendencies to be more aggressive towards each other, and that might have impacts on mental health" [19] . Even domestic violence has been found to increase due to natural disasters resulting from frustration and anger related to these unexpected events [20] .
Another phenomenon, that of "suicidal behaviors", may also be caused by increasing climate related uncertainty. The "phenomenon of farmers' suicides in India" due to drought [21] may be seen as typical of the impact of climate related extreme events in poor, agrarian economies [8] . One study from Italy also showed higher incidence of suicidal behaviors in the country's northern towns where there was significant climate variation [22] .
An increase in alcohol and drug abuse may be another disaster related behavioral phenomenon [23] . Alcohol consumption and drug abuse may increase during periods of heat waves [24] . This observation is supported by statistics from Australia where higher rates of drug and alcohol abuse, violence, family breakups, and suicide have been seen after extreme weather events, especially in rural and semirural areas of Australia [25] .
There may be additional indirect impacts from severe weather events. The physiological functioning of the human body may be affected. For example, a negative relationship has been observed between climate change related stress and glucose levels in the blood. In Type 2 diabetes cases, this stress influences glycemic control [26] . Dealing with repeated episodes of psychological stress related to climate change may also result in cardiovascular diseases [27] .
Adverse Mental Health: An Indirect Impact of Extreme Weather Events
The indirect effects which may also be called psychosocial responses to disasters due to climate change manifest themselves in various forms. These responses are somewhat common across national and cultural boundaries [28] . There may be aggravation of chronic mental health problems due to disruptions caused to health care service delivery as a result of population displacement and infrastructure loss in the aftermath of a disaster [29] .
Rates of hospital admission for mental health problems after such disasters may serve as one of the indicators of mental health impact of disasters. In one study in Adelaide, South Australia, from 1993 to 2006, a positive relationship between ambient temperature and hospital admissions for mental and behavioral disorders was reported. The higher the temperature the higher the admissions for organic mental illnesses like "dementia; mood (affective) disorders; neurotic, stress related, and somatoform disorders; disorders of psychological development; and senility. " Mortalities due to these disorders also increased during heat waves in the age group of 65 to 74 years [30] .
In an eleven-year study conducted in Israel, a higher number of schizophrenia and "schizoaffective" patients were admitted to hospitals in summer and fall, respectively, where in the mean monthly admission rates of Schizophrenia patients correlated with the mean maximal monthly environmental temperature. It could be concluded that a persistently high environmental temperature may be a contributing factor for aggravation of psychotic symptoms in schizophrenia patients [31] . In the sunnier months which had longer average length for a day, the admission rates were found to be higher for mania [32] . Such studies need to be conducted in other parts of the world, where temperatures have been rising over the past few decades.
Various other climatic variables like daily ambient temperature, relative humidity, atmospheric pressure, rainfall, and hours of sunshine also correlate with seasonal variations in bipolar disorder admissions [33] [34] [35] .
In a survey of Asian Tsunami affected population, the incidence of moderate to severe form of mental disorders like anxiety, depression, phobic disorder, and adjustment disorder was to the extent of 30%-50% population. Hurricanes also result in high prevalence of psychiatric morbidity [36] . A survey of a probability sample of 1043 hurricane Katrina affected residents revealed that the 30-day prevalence rate was 49.1% for anxiety-mood disorders and 26.4% for Posttraumatic Stress Disorders (PTSD). The prevalence of PTSD and attempts at self-harm showed an actual increase, over time, in a long-term mental health impact study of Katrina on a representative sample of 815 prehurricane residents. Even two years after the hurricane, high mental morbidity was observed [37] .
Severe flooding which may become more frequent due to global warning may result in mental health problems. A four-time higher risk of psychological distress on the 12item General Health Questionnaire was reported in southern England following severe flooding in the town of Lewes [38] . Flooding leads to tremendous loss to life and property, displacement, and other long-term harmful problems; however, the mental health impact of flooding has not been examined in many parts of the globe. Even after one year, around half the children and adolescents exposed to the "supercyclone" in the state of Orissa in India had reported symptoms of the posttraumatic stress disorder (PTSD) syndrome of varying severity even after one year [39] . Postdisaster studies on mental health variables need to be carried out whenever a disaster strikes in any part of the world. For this, institutional mechanisms involving psychologists and psychiatrists need to be incorporated in the disaster planning of every country.
Drought, another climate change related phenomenon, may be very agonizing and lead to several hardships. Drought may affect family relationships and lead to stress, worry, and an increase in the rate of suicides. Drought may result in loneliness and more work since fewer workers are ready to work, partners move off to a new place for additional income or for school needs, and families may not get the needed social support at these times [40] .
Studies from tropical countries like India suggest an increased prevalence of acute psychosis following viral fever, especially in winter [41] . Schizophrenia and mood disorders have been associated with Borna virus infection outbreaks, obsessive compulsive disorders with streptococcal infections and cognitive impairment with algal toxins [42] .
It can be concluded that people who already have schizophrenia or other serious psychological problems are likely to suffer most as a result of natural disasters and extreme weather events. In the wake of such events, people who already had mental illnesses may have much more difficulty in coping than the normal residents, and they may be already living in substandard housing [12] , and these people definitely are in more need of help from the public and government.
Extreme Weather Event Related Population Displacement: Adverse Impact on Mental Health
It is feared that millions of people across the globe will be displaced as a result of extreme weather events and other climate change related phenomenon, for example, sea level rise, destruction of local economies, and resource in the near future [43, 44] . This population displacement from climate change is projected to be 200 million people worldwide by 2050. The displaced population may have to suffer place based distress due to involuntary migration and may experience loss of connection to their home environments, a phenomenon referred as "Solastalgia" [45] . These "acts of nature" thus lead to mental health related problems, displacement of population, and civil strife [46] , which need to be addressed by the policy makers.
In climate vulnerable coastal areas, the indigenous communities may face additional mental health consequences related to disruption to their traditional ways of living, damage caused to the significant cultural sites at these locations, and the possibility of relocation from their habitats [47] .
It has been predicted that displacement of some climate vulnerable communities, mainly from rural communities, coastal areas, and the Torres Strait, in Australia, may increase in coming years. Such migrations result in the loss of population and community life and affect the mental health of the displaced population as well as of people left behind to live in the declining community [48] . These migrating communities are seen by those communities who receive them as a threat to their culture and as competitors of their natural or economic resources; thus, the migrants run the risk of increased exposure to cultural and racial discrimination in these communities and the resulting negative mental health impacts [44] .
The psychological distress, loss, and displacement resulting from weather related violent conflict have been found to be associated with a wide range of mental health impacts including anxiety, depression, and PTSD [49] . According to a study, which compared Enso data, from 1950 to 2004, with the history for conflicts, in which at least 25 people were killed in a year, the likelihood of wars and conflicts increases twofold during years affected by the El Niño climate-warming phenomenon. The data included 175 countries and 234 conflicts. Half of these conflicts each caused more than 1,000 battle-related deaths. Although the team does not claim that the wars are started by weather alone, it did conclude El Niño may have played a role in 21 percent of civil wars worldwide over the past 50 years [50].
Extreme Weather Events: Adverse Impact on Mental Health of Children
It is feared that the future generations will react to climate change related information and understanding with feelings of despair [51] . Children are known to show much more severe distress after disasters than do adults [52] . Children are especially prone to predisaster anxiety and post-trauma illness, which may be either due to direct exposure to lifethreatening circumstances and likely separation from family and community supports, or due to "the reality of living with long term threat" [53] . In a survey of Australian children, researchers noted that "a quarter of children are so troubled about the state of the world that they honestly believe it will come to an end before they get older" [54] .
It is the duty of governments and public and the educational institutions to propagate information about climate change in a manner acceptable and suited for the age of children and increase their mental well-being by preparing them physically and mentally to face these events. For this, changes in curriculum are required so as to include disaster preparedness as a necessary tool to be given in the hands of our children by the educational system. This will help protect our children from harmful mental health impacts of these events.
Extreme Weather Events and Impact on Mental Health: The Moderating Variables
An Australian study recently reported that an individual is more likely to be worried about climate change if the individual is a female, or of under 35 years of age, and if the individual has a "pro-environmental orientation" and is high on "future anxiety" [55] .
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From a psychological perspective, it is believed that the thoughts and emotions related to potential threat from climate change will probably be managed through "adaptive protection motivation systems" and will be reframed through "social comparison with others and selective information exposure" [56] . People may have feelings of distress and anxiety after a disaster experience. People may feel "scared, sad, depressed, numb, helpless and hopeless, frustrated or angry. " If they feel that the problems they face are too difficult, they may cope by denying the existence of the problem or may unrealistically minimize the threat perceived by them. They may also get desensitized by becoming resigned to the situation and may adopt cynicism [57] .
The intensity and severity of a traumatic experience during a disaster will determine the severity of the mental health symptoms. It is believed that between 25 and 50 percent of all those people who face an extreme weather event may have some harmful mental health consequences. The extent of the harm could depend on the age of the person, his/her coping capacity, and how far he/she stays form the site of the disaster [58, 59] .
Estimates of personal risk and attributions as to who is responsible for the disaster, for example, the cognitive appraisals of the people who face the extreme weather related events, may have an impact on the concern about climate change [60] .
How people will respond to a disaster also depends on the media's role in providing information to people regarding the availability of psychological counseling and how to avail it [10] .
If the populations affected by disaster are disadvantaged socioeconomically or are unemployed, then they run greater psychosocial risks of loss of personal freedom, have more negative perceptions about self, and may have feelings of stress, insecurity, and seclusion [61-63].
The Emerging Psychosocial Challenge
After an extreme weather event, or other natural disasters, there are other constraints such as lack of resources and skills to deal with the challenge, including the immediate chaos and extensive distress in the affected people [64] .
Of greater concern is the fact that, at such times, the available mental health services for people already having mental disorders are disrupted and the new cases that emerge after a disaster remain untreated for a long while. It can be said that even the countries which have well-established mental health services lack disaster preparedness to deal with the mental challenge posed after disaster [65] [66] [67] .
There is speculation that as a result of climate change related mental health challenges emerging after a disaster, pharmaceuticals companies may come up with new drugs. Some of these drugs could lead to extreme violent events, such as shootings and violence in future [68] .
There is a need to deliberate on measures through which we can prevent and mitigate the sufferings related to extreme weather events and to help the public adapt to such eventualities [1, 69] . Increasingly, government and various relief and aid agencies are emphasizing psychological and psychosocial support and interventions as a part of their overall response to disasters and other climate related emergencies [70] . During the Asian countries' response to Tsunami, mental health and psychosocial services received due attention and emergency mental health services were a part of the disaster emergency services [71] . Countries, across the globe, need to be prepared with these services to meet with the psychosocial consequences of these extreme events.
The success of the mental health services in dealing with the impacts of climate change, in the long run, will depend upon the availability of skilled manpower and the extent to which these services are brought into the fold of related services [72] , such as private and public health services, aid organizations, and the government agencies which deliver essential services.
Quick evacuation from a disaster facing area may also help in mitigating the mental health sufferings of people living in its vicinity [58, 59] . If we are prepared for the severe weather, there is bound to be less anxiety. It has been found that for families and children who are prepared for disaster emergencies, there is less anxiety [73] . It definitely pays to plan and be prepared for extreme weather events.
There is a realization that behavioral changes also need to be brought about in order to meet the climate change challenge. Psychologists have not yet understood what these behavioral changes are going to be [74] , yet they are in agreement that day to day changes in behavior can lead to positive changes, on an extensive scale, in the long run. Thus, there is a need to emphasize behavioral changes regarding how we consume the earth's resources and the risks involved in overusing or abusing these resources.
We need to pay attention to the consumption patterns, risk perceptions, and the emotions related to climate change, as these are very important factors in preventing and containing the threat to climate across the globe [75] .
There is an evident need to include social science and behavioral science research within climate change research, so that needed mental health services and help could be made available on time, then and there, following any population shifts that could arise as per projections of climate change research [76] .
The Role of Psychologists
In order to address the direct and acute mental health consequences of extreme weather events resulting from climate change, the psychologists may be guided by the findings of disaster psychology and should aim at improving the long-term psychosocial adjustment of the affected people. To address the indirect mental health impacts of climate change, psychologists can employ individual and group therapies for those affected [10] . The therapy they will use may depend on the clinical picture presented by the affected cases and the adherence of the concerned psychologist towards any of the therapeutic schools, such as "eco-psychology, grief/loss counseling, cognitive behavioral therapy, and interpersonal therapies, and group therapy" [11] .
Psychologists can also intervene by providing life skill based training through "mitigation and adaptation behaviors" training, so as to increase the coping capacities of populations facing the mental health impacts of climate change [10] .
The government, public, and psychologists need to follow the findings and projections of climate change research with interest and purpose to prepare their capacities and skills, beforehand, in order to face the challenges that will be posed to them, as projected by these researches.
The governments need to be prepared for mental health challenges of climate change related disasters, and they need to look at these as investments and as preventive and mitigating measures. Additionally, the governments can continue to focus on pollution control and switching to cleaner energy options. They also need to encourage research that looks at the mental health impacts of climate change on society. At the same time, there is the need to address the mental health impacts of disasters that have already happened [77] .
There is a tremendous effort required from psychologists and behavioral scientists. They need to be future oriented and prepared in order to deal with this mental health challenge. Psychologists need to start organizing themselves into "ready to respond" teams in case of climate related extreme disasters causing mental health problems. They also need to address the free floating anxiety and worry of the general population related to actual and projected climate change related extreme disasters happening across the globe. Government and community initiatives need to be taken on a large scale to institutionalize the mechanisms for psychological support, along with other socioeconomic measures, for dealing effectively with the actual and projected climate related adverse mental health impacts.
